

Ftec'd PCT/PTC 03 JAN 2005 

• O 



INVESTOR IN PEOPLE 



PRIORITY DOCUMENT 



The Patent Office 
Concept House 



SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Cardiff Road 
Newport 




South Wales 
NP10 8QQ 



L the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 1 980 
with the same name as that with which it was registered immediately before re-registration save 
for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their equivalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, pic, 
P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Dated 3 July 



Signed 




An Executive Agency of the Department of Trade and Industry 



kts Form 1/77 



Patents Act 1977 
(Rule 16) 



- 3 JUL 2002 Office 



1/77 



Request for grant of a pat^^ OND0 ^ 

(See the notes on the back of this form. You can also get an 
explanatory leaflet from the Patent Office to help you fill in 
this form) 



The Patent Office 

Cardiff Road 
Newport 
Gwent NP9 1RH 



1. Your Reference 



AP/PI4862 



li 0215392.2 

each applicant (underline all surnames) 



3 P01/7700 0.00-0215392.2 



of 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its corporation 



GLAXO GROUP LIMITED 

GLAXO WELLCOME HOUSE 

BERKELEY AVENUE 

GREENFORD 

MIDDLESEX 

UB6 ONN 

GB 



GB 




4 Title of the invention 



CHEMICAL COMPOUNDS 



5 Name of your agent (if you know one) , 



PETER I DOLTON 



"Address for service" in the United Kingdom GLAXOSMITHKLINE 

to which all correspondence should be sent CORPORATE INTELLECTUAL PROPERTY 

(including the postcode) CN925 1 

980 GREAT WEST ROAD 1 
BRENTFORD 

Patents ADP number (if you know it) MIDDLESEX 



TW8 9GS, GB 6 6(^5 5~ $ ^ ^ 



country and date of filing of the or of each 
of these earlier applications and flfyou know it) 
the or each application number 



5. If you are declaring priority from one or 


Country 


Priority application number 


Date of Fifing 


more earlier patent applications, give the 




(if you know it) 


(day /month /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, give 
the number and the filing date of the earlier 
application 



Number of earlier application 



Date of filing 
(day / month / year) 



I. Is a statement of inventorship and of right to YES 
grant a patent required in support of this 
request? (Ansiveryes if: 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 



ee note (a)) 



Patents Form 1/77 ^ 

9. EiWFthe number of sheets for any of the 

following items you are filing with this form. 
Do not count copies of the same document 



Continuation sheets of this form 

Description 27 



Claim(s) 3 
Abstract 2 
Drawing(s) 



10. If you are also filing any of the following, 
state how many against each item 



Priority Documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patent Form 9/77) 

Request for substantive examination 
(Patent Form 10/77) 



Any other documents 

(please specify) 



1 1 m I/We request the grant of a patent on the basis of this application 

f K l) V " Signature PETER I DOLTON. 3 July 2002 

\ - — ' (A^ AGENT FOR THE APPLICANTS 

12. Name and daytime telephone number of JEAN HARNEY 
person to contact in the United Kingdom 



Warning 

After an application for a patent has been filea\ the Comptroller of the Patent Office will consider whether publication of 
communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be informed if 
it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, Section 23 of the 
patent Act 1977 stops you from applying for a patent abroad without first getting written permission form the Patent Office unless 
an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same invention and either no 
direction prohibiting publication or communication has been given, or any such direction has been received 

a) Notes 

If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet of paper 
and wite "see continuation sheet" in the relevant part(s). Any continuation sheet should be attached to this form 

If you have answered "Yes" Patents Form 7/77 will need to be filed. 

d) Once you have filled in the form you must remember to sign and date it. 

e) For details of the fee and ways to pay please contact the Patent Office. 



PI 4862 




1 



Chemical Compounds 

The present invention relates to heterocyclic derivatives, to processes for their preparation, to 
pharmaceutical compositions containing them and to their medical use. 

The present invention thus provides compounds of formula (I) 




wherein 

R represents halogen, 0^4 alkyl, alkoxy, trifluoromethyl or trifluoromethoxy; 
Rl represents a 5 or 6 membered heteroaryl group, in which the 5-membered heteroaryl group 
contains at least one heteroatom selected from oxygen, sulphur or nitrogen and the 6- 
membered heteroaryl group contains from 1 to 3 nitrogen atoms, or Rj represents a 4, 5 or 6 
membered heterocyclic group, wherein saids 5 or 6 membered heteroaryl or the 4, 5 or 6 
membered heterocyclic group may optionally be substituted by one to four substituents, 
which may be the same or different, selected from (CH 2 )pR6, wherein p is zero or an integer 
from 1 to 4 and R5 is selected from: 

halogen, 

Cj^alkoxy, 

C^alkyl, 

C3_7cycloalkyl, 

hydroxy, 

cyano, 

nitro, 

trifluoromethyl, 

carboxy, 

NH(C^ 4 a&yO, 

N(C i. 4 alkyl) 2 

NH(C 3 _ 7 cycloalkyl), 

N(C 1.4 alkyl)(C 3 _ 7 cycloalkyl); 
provided that saids 5 or 6 membered heteroaryl or 4, 5 or 6 membered heterocyclic are linked 
to the carbon atom shown as * via a carbon atom; 
R2 represents hydrogen, or Cj_4 alkyl ; 

R3 and R4 independently represent hydrogen, Ci_ 4 alkyl or R 3 together with R4 represents 
c 3-7 cycloalkyl; 
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R 5 represents trifluoromethyl, C M alkyl, C M alkoxy, trifluoromethoxy or halogen; 

Lis a single or a double bond; 

n is an integer from 1 to 3; 

m is zero or an integer from 1 to 3; 

and pharmaceutical^ acceptable salts and solvates thereof. 

Suitable pharmaceutical acceptable salts of the compounds of general formula (I) include 
acid addition salts formed with pharmaceutical* acceptable orgamc or inorganic acids for 
example hydrochlorides, hydrobromides, sulphates, ■ alkyl- or arylsulphonates (e.g. 
"eTanesuhThonates or p-toluenesulphonates), phosphates, trifluoroacetates, acetates, citrates, 
succinates, tartrates,malates, lactates, fumarates and maleates. 

The solvates may, for example, be hydrates. 

References hereinafter to a compound according to ft. invention include 

fonnnla (I) and .heir pharmaoeutically accept*!. ac,d add,t,on sate and then- 

pharmaceutically acceptable solvates. 

It will be appreciated by those skilled in the art that the compounds of formula © wherein L 
^rlgle bonl contam at least one chiral centre (namely the carbon atom shown as » 
formula (I)) and may be represented by formula (la) and (lb). 




;R 5 > m 




* )n (lb) 



25 



30 



35 



The wedgfbond indicates that the bond is above the plane of the paper. The broken bond 
indicates that the bond is below the plane of the paper. 

The configuration shown for the chiral carbon indicated as * m formula (la) is p and 
formula(lb) is a. 

Further asymmetric carbon atoms are possible in the compounds of formula (I) when R 3 and 
R4 are not the same group. 

It is to be understood that all stereoisomeric forms including all enantiomer, and mixtures 
thereof are encompassed within the scope of the present invention and the reference to 
compound of formula (I) include all stereisomeric forms unless otherwise stated. 

The term C M as used herein as a group or a part of the group refers to a straight or 
TJZ alxyt group containing from 1 to 4 carbon atoms; examples of such groups include 
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methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 1 methylethyl or 2-methyl 
propyl. 

i 

I 

The term halogen refers to fluorine, chlorine, bromine or iodine. 

The term C3.7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3 to 7 
carbon atom such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl. 

When Ri is a 5 or 6 membered heteroaryl group according to the invention this includes 
furanyl, thiophenyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, 1,2,3-triazolyl, 1,2,3-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-triazolyl, 1,3,4- 
oxadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-oxadiazolyl, 1,2,5-thiadiazolyl, pyridyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, 1,2,4 oxadiazolyl, 1,2,5-triazinyl or 1,3,5-triazinyl and the like. 

The term 4, 5 or 6 membered heterocyclic group refers to 4, 5 or 6 ring member, containing 
at least one heteroatom selected from oxygen, sulphur or nitrogen, which may be saturated or 
unsaturated. Examples of such groups include azetidinyl, piperidyl, 2-oxodihydrofuranyl, 
piperazinyl, morpholinyl, pyrazolidinyl, 1,2 dihydro-3H-pyrazolyl, imidazolidinyl or 
pyrrolidinyl and the like. 

The term alkoxy group may be a straight chain or a branched chain alkoxy group, for 
example methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or methylprop-2-oxy. 

R is preferably halogen (e.g. fluorine) and/or a Cj^j alkyl (e.g. methyl) group and n is 
preferably an integer from 1 to 2. 

Rj is preferably piperidine or pyrrolidine. 

R2 is preferably hydrogen or methyl. 

R3 is preferably hydrogen or methyl. 

R4 is preferably hydrogen, methyl or together with R3 is cyclopropyl. 

R5 is preferably trifluoromethyl, methyl, chlorine or fluorine atom and q is preferably an 
integer from 1 to 2. 



Preferred compounds of the invention are those of formula (lc) 



PI 4862 



4 



R 6 (CH 2 p 
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Particularly preferred compounds according to the invention are: 
AK3,5-Bis-trifluorometh^ 

iHH3,5-Dichloro-pheny^^^ 

3"ers, diastereiosomers, pharmaceutical* acceptable salts(e. g hydrochloride) and 
solvates thereof. 

The compounds of the invention are antagonists of tachykinin receptors, including substance 
P and other neurokinins, both in vitro and in vivo and are thus of use in the treatment of 
conditions mediated by tachykinins, including substance P and other neurokmms. 

Tachykinins are a family of peptides that share a common ^^f^ZJ^ 
X-Gly-Leu-Met-NH2). They are actively involved in the physiology of bo* slower and 
advanced lifeforms. In mammalian lifeforms the main tachykmms are 
Neurokinin A (NKA) and Neurokinin B (NKB) which act as neurotransmitters and 
rrmllatrs^maiian tachykinins may contribute to the pathophysiology of a 

25 -eptors have been identified, n arnelyNKl(SP-preferring), NK2 

^.p'eLing) and NK3 (^-preferring) which are widely distributed throughout the 
central nervous (CNS) and peripheral nervous system. 

Particularly the compounds of the invention are antagonists of the NK1 receptor. 

The compounds of the present invention also have activity as selective serotonin reuptake 
rhibiZ^reinafter referred to as SSRIs) and are thus of use in the treatment 
mediated by selective inhibition of the serotonin reuptake transporter protein. 

Thus the compounds of the present invention combine dual activity as tachykinin antagonist 
Tiding sublnce P and other neurokinins, and as SSRIs. In compounds of 

the invention combine dual activity as NK1 receptor antagonists and as SSRIs. 



20 



30 



35 
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NKj-receptor binding affinity has been determined in vitro by measuring the compounds' 
ability to displace [3H] - substance P (SP) from recombinant human NKj receptors expressed 
in Chinese Hamster Ovary (CHO) cell membranes. 
5 CHO cell membranes were prepared by using a modification of the method described by 
, Beattie D.T. et al. (Br. J. Pharmacol, 116:3149-3157, 1995). Briefly, ligand binding was 
performed in 0.2 ml of 50 mM HEPES, pH 7.4, containing 3 mM MnCl 2 , 0.02% BSA, 0.5 
nM [ 3 H]-Substance P (30-5-56 Ci/mmol, Amersham), a final membrane concentration of 20s- 
30 |ig of protein/ml, and the test compounds. The incubation proceeded at room temperature 
10 for 40 min and stopped by filtration. Non-specific binding was determined using excess of 
Substance P (1 \xM) and represents about 6H0% of the total binding. 

Compounds of the invention were further characterised in a functional assay for the 
determination of their effect to inhibit the intracellular calcium increase induced by SP in 
Human-NKj -CHO cells using FLIPR technology. Briefly, after 30min incubation with the 
15 cytoplasmic calcium indicator Fluo-4 AM (2yM), cells were washed and incubated in the 
absence or presence of three different concentrations of antagonist for 60min, at 37°C in 
Hank's balanced salts with 20mM Hepes, and then non-cumulative concentration-response 
curves of SP (2pM-300nM) was performed. The potency of the antagonist (pK B value) was 
calculated from Schild's analysis. 

20 

The action of the compounds of the invention at the NKj receptor and/or serotonin 
transporter may be determined by using conventional animal models. Thus the ability to bind 
at the NKj receptor and/or serotonin transporter was determined using the guinea pig pup 
isolation calls model as described by Pettijohn, Psychol. Rep., 1979 and Rupniak et al., 
25 Neuropharmacology, 2000. 

Human Serotonin Transporter (hSERT) binding affinity has been determined in vitro by the 
compounds' ability to displace [ 3 H]- Imipramine from human serotonin transporter expressed 
in Human Embryonic Kidney HEK293 cell membranes (Receptor Biology Inc.). For the 

30 binding reaction, 4 nM of [ 3 H]- Imipramine (703 GBq/mmol, Amersham) were incubated 
with 0.02 mg/ml of cell membrane and the compound to be tested at different concentrations 
(7 concentration points) in 50 mM Tris HC1, pH 7.5, 120 mM of NaCl and 5 mM KC1. The 
reaction was performed for 60 min at 4°C and was terminated by through GF/B Unifilter (pre- 
soaked in 0.5 % PEI) using a Cell Harvester (Packard). Scintillation fluid was added to each 

35 filtered spot and radioactivity was determined using a scintillation counter (TopCount 
(Packard)). Non-specific binding was determined using Imipramine (IOOjiM) and represents 
about 5% of the total binding. 

For the preferred compounds of the invention Human Serotonin Transporter binding 
affinity has been also determined in vitro by the compounds ability to displace [3H] 
40 paroxetine. 

Competition experiments were conducted with duplicate determination for each point. 
Msat601 software package was used to elaborate the competition binding data. 
IC 50 values were converted to Kj values using Cheng-Prusoff equation. 
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.T, Lfer fHank's balanced salt solution + 20 mM Hepes) and pre-inonbated for 10 

SJSSSi concemratiom 25 nM 0H] 5HT)have been added and plates have been 
SK'-i a, RT. daring which cells take np radiolabaUad ™ *■ 
lotion and rapidly washing the cells with cold buffer has termtnated the uptake. 
Srio™. of rlacriva 5HT incotporated in the caches been Uten 
L scintillation cocktail directly onto the calls and raadmg the plate m the Top Count The 
L have been digitally processed to obtain the pIC50 values of the antagonts*. The pK, 
values have been calculated using the Chen-Prusoff equation. 

classification Diseases 10th revision (ICD10). m 
ThusforexampledepressivestatesiuclndeMajorDepressiveDisorderCMDD) 

hiding bipolar depression, unipolar depression, single o, recnrren, ma^or depress^ 
episodes relent brief depression win, or without psychotic feabtres, — ~ 
melancholic features inoluding anorexia, weigh, .oss, apical feature, anxions depression, 

limited to, myocardial infarction, diabetes, tntecamage or abortion, «c. 
Z term aLety includes anxiety disorders, such as panic disorder wifl, or wnhout 
^ raphobia, agoraphobia , phobias for example social phobiaa or agomphobta, ob = 
J5 Ipulslve disorder, stress disoiuers including post unnmatio didder general.se. 
amdety disorder , acute stress disorders and mixed anxtaty-deptussion dtsordars. 

40 r*a, plexus; chronic pain such as arthritic P^~^» "TeT £ 
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neuropathy, chemotherapy-induced neuropathy, AIDS related neuropathy, occipital neuralgia, 
geniculate neuralgia, glossopharyngeal neuralgia, reflex sympathetic idystrophy, phantom 
limb pain; various forms of headache such as migraine, acute or chronic tension headache, 
temporomandibular pain, maxillary sinus pain, cluster headache; odontalgia; cancer pain; pain 
of visceral origin; gastrointestinal pain; nerve entrapment pain; spoifs injury pain; 
dysmennorrhoea; menstrual pain; meningitis; arachnoiditis; musculoskeletal pain; low back 
pain e.g. spinal stenosis; prolapsed disc; sciatica; angina; ankylosing spondyolitis; gout; 
burns; scar pain; itch; and thalamic pain such as post stroke thalamic pain. 

Compounds of the invention are also useful in the treatment of sleep disorders including 
dysomnia, insomnia, sleep apnea, narcolepsy, and circadian ritmic disorders. 

Compounds of the invention are also useful in the treatment or prevention of the cognitive 
disorders. Cognitive disorders include dementia, amnestic disorders and cognitive disorders 
not otherwise specified. 

Furthermore compounds of the invention are also useful as memory and/or cognition 
enhancers in healthy humans with no cognitive and/or memory deficit. 

Compounds of the invention are also useful in the treatment of tolerance to and dependence 
on a number of substances. For example, they are useful in the treatment of dependence on 
nicotine, alcohol, caffeine, phencyclidine (phencyclidine like compounds), or in the treatment 
of tolerance to and dependence on opiates (e.g. cannabis, heroin, morphine) or 
benzodiazepines; in the treatment of cocaine, sedative ipnotic, amphetamine or amphetamine- 
related drugs (e.g. dextroamphetamine, methylamphetamine) addiction or a combination 
thereof. 

Compounds of the invention are also useful as anti-inflammatory agents. In particular they are 
useful in the treatment of inflammation in asthma, influenza, chronic bronchitis and 
rheumatoid arthritis; in the treatment of inflammatory diseases of the gastrointestinal tract 
such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non-steroidal anti- 
inflammatory drug induced damage; inflammatory diseases of the skin such as herpes and 
eczema; inflammatory diseases of the bladder such as cystitis and urge incontinence; and eye 
and dental inflammation. 

Compounds of the invention are also useful in the treatment of allergic disorders, in particular 
allergic disorders of the skin such as urticaria, and allergic disorders of the airways such as 
rhinitis. 

Compounds of the invention are also useful in the treatment or prevention of schizophrenic 
disorders including paranoid schizophrenia, disorganised schizophrenia, catatonic 
schizophrenia, undifferentiated schizophrenia, residual schizoprenia. 

Compounds of the invention are also useful in the treatment of emesis, i.e. nausea, retching 
and vomiting. Emesis includes acute emesis, delayed emesis and anticipatory emesis. The 
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compounds of the invention are useful in the treatment of emesis however induced. For 
example, emesis may be induced by drugs such as cancer chemotherapeutic agents such as 
alkylating agents, e.g. cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic 
antibiotics, e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-metabolites, 
e.g. cytarabine, methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide, vinblastine 
and vincristine; and others such as cisplatin, dacarbazine, procarbazine and hydroxyurea; and 
combinations thereof; radiation sickness; radiation therapy, e.g. irradiation of the thorax or 
abdomen, such as in the treatment of cancer; poisons; toxins such as toxins caused by 
metabolic disorders or by infection, e.g. gastritis, or released during bacterial or viral 
gastrointestinal infection; pregnancy; vestibular disorders, such as motion sickness, vertigo, 
dizziness and Meniere's disease; post-operative sickness; gastrointestinal obstruction; reduced 
gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis; migraine; 
increased intercranial pressure; decreased intercraijial pressure (e.g. altitude sickness); opioid 
analgesics, such as morphine; and gastro-oesophageal reflux disease, acid indigestion, over- 
indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation, heartburn, 
such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn and dyspepsia. 

Compounds of the invention are also useful in the treatment of gastrointestinal disorders such 
as irritable bowel syndrome; skin disorders such as psoriasis, pruritis and sunburn; 
vasospastic diseases feuch as angina, vascular headache and Reynaud's disease; cerebral 
ischeamia such as cerebral vasospasm following subarachnoid haemorrhage; fibrosing and 
collagen diseases such as scleroderma and eosinophilic fascioliasis; disorders related to 
immune enhancement or suppression such as systemic lupus erythematosus and rheumatic 
diseases such as fibrositis; and cough. 

The compounds of the invention are also useful in premenstrual dysphoric disorder (PMDD), 
in chronic fatigue syndrome and Multiple sclerosis. , 

Compounds of the invention have been found to exhibit anxiolytic and antidepressant activity 
in conventional tests. For example in Guinea pig pups separation-induced vocalisations 
(Molewijketal., 1996). 

The invention therefore provides a compound of formula (I) or a pharmaceutically acceptable 
salt or solvate thereof for use in therapy, in particular in human medicine. 

There is also provided as a further aspect of the invention the use of a compound of formula 
(I) or a pharmaceutically acceptable salt or solvate thereof in the preparation of a medicament 
for use in the treatment of conditions mediated by tachykinins (including substance P and 
other neurokinins) and/or by selective inhibition of serotonin reuptake. 

There is also provided as a further aspect of the invention the use of a compound of formula 
(I) or a pharmaceutically acceptable salt or solvate thereof in the treatment of conditions 




mediated by tachykinins (including substance P and other neurokinins) and/or by selective 
inhibition of the serotonin reuptake transporter protein. 

In a further aspect there is provided the use of a compounds of formula(I) or a 
pharmaceutically acceptable salt or solvate thereof in the preparation of a medicament for use 
5 in the treatment of depression and /or anxiety. 

In an alternative or further aspect there is provided a method for the treatment of a mammal, 
including man, in particular in the treatment of conditions mediated by tachykinins, including 
substance P and other neurokinins and/or by selective inhibition of the serotonin reuptake 
10 transporter protein comprising administration of an effective amount of a compound of 
formula (I) or a pharmaceutically acceptable salt thereof. 

In a further aspect of the present invention is provided a method for the treatment of a 
mammal, including man, in particular in the treatment of depression and /or anxiety which 
15 method comprises administration of an effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof. 

It will be appreciated Ithat reference to treatment is intended to include prophylaxis as well as 
the alleviation of established symptoms. 
20 Compounds of formula (I) may be administered as the raw chemical but the active ingredient 
is preferably presented as a pharmaceutical formulation. 

Accordingly, the invention also provides a pharmaceutical composition which comprises at 
least one compound of formula (I) or a pharmaceutically acceptable salt thereof and 
25 formulated for administration by any convenient route. Such compositions are preferably in a 
form adapted for use in medicine, in particular human medicine, and can conveniently be 
formulated in a conventional maimer using one or more pharmaceutically acceptable carriers 
or excipients. 

30 Thus compounds of formula (I) may be formulated for oral, buccal, parenteral, topical 
(including ophthalmic and nasal), depot or rectal administration or in a form suitable for 
administration by inhalation or insufflation (either through the mouth or nose). 

For oral administration, the pharmaceutical compositions may take the form of, for example, 
35 tablets or capsules prepared by conventional means with pharmaceutically acceptable 
excipients such as binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium 
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g. 
potato starch or sodium starch glycollate); or wetting agents (e.g. sodium lauryl sulphate). 
40 The tablets may be coated by methods well known in the art. Liquid preparations for oral 
administration may take the form of, for example, solutions, syrups or suspensions, or they 
may be presented as a dry product for constitution with water or other suitable vehicle before 




use. Such liquid preparations may be prepared by conventional means with pharmaceutical^ 
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or 
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles 
(e.g. almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives 
5 (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain 
buffer salts, flavouring, colouring and sweetening agents as appropriate. 

i 

Preparations for oral administration may be suitably formulated to give controlled release of 
the active compound. 

10 

For buccal administration the composition may take the form of tablets or formulated in 
conventional manner. 

The compounds of the invention may be formulated for parenteral administration by bolus 
15 injection or continuous infusion. Formulations for injection may be presented in unit dosage 
form e.g. in ampoules or in multi-dose containers, with an added preservative. The 
compositions may take such forms as suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending, stabilising and/or 
dispersing agents. Alternatively, the active ingredient may be in powder form for constitution 
20 with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

The compounds of the invention may be formulated for topical administration in the form of 
ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose drops). 
Ointments and creams may, for example, be formulated with an aqueous or oily base with the 
25 addition of suitable thickening and/or gelling agents. Ointments for administration to the eye 
may be manufactured in a sterile manner using sterilised components. 

Lotions may be formulated with an aqueous or oily base and will in general also contain one 
or more emulsifying agents, stabilising agents, dispersing agents, suspending agents, 
30 thickening agents, or colouring agents. Drops may be formulated with an aqueous or non- 
aqueous base also comprising one or more dispersing agents, stabilising agents, solubilising 
agents or suspending agents. They may also contain a preservative. 

The compounds of the invention may also be formulated in rectal compositions such as 
35 suppositories or retention enemas, e.g. containing conventional suppository bases such as 
cocoa butter or other glycerides. 

The compounds of the invention may also be formulated as depot preparations. Such long 
acting formulations may be administered by implantation (for example subcutaneously or 
40 intramuscularly) or by intramuscular injection. Thus, for example, the compounds of the 
invention may be formulated with suitable polymeric or hydrophobic materials (for example 
as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble 
derivatives, for example, as a sparingly soluble salt. 
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For intranasal administration, the compounds of the invention may be formulated as solutions 
for administration via a suitable metered or unitary dose device or alternatively as a powder 
mix with a suitable carrier for administration using a suitable delivery device. 

A proposed dose of the compounds of the invention is 1 to about lOOOmg per day. It will be 
appreciated that it may be necessary to make routine variations to the dosage, depending on 
the age and condition of the patient and the precise dosage will be ultimately at the discretion 
of the attendant physician or veterinarian. The dosage will also depend on the route of 
administration and the particular compound selected. 

Thus for parenteral administration a daily dose will typically be in the range of 1 to about 100 
mg, preferably 1 to 80 mg per day. For oral administration a daily dose will typically be 
within the range 1 to 300 mg e.g. 1 to 100 mg. 

Compounds of formula (I), and salts and solvates thereof, may be prepared by the general 
methods outlined hereinafter. In the following description, the groups R, Rj R 2 , R3, R4, R5, 
R$ 9 L, m and n, have the meaning as previously defined for compounds of formula (I) 
unless otherwise stated. 

Compounds of formula (I) may be prepared by reaction of of an activated derivative of the 
carboxylic acid (II), wherein Rj has the meaning previously defined or is nitrogen protecting 
group thereof , with amine (m) 




wherein R 2 is C 1.4 alkyl or nitrogen protecting group, followed where necessary by removal 
of any nitrogen protecting group. 

Suitable activated derivatives of the carboxyl group include the acyl halide, mixed anhydride, 
activated ester such as thioester or the derivative formed between the carboxylic acid group 
and a coupling agent such as that used in peptide chemistry, for example carbonyl 
diimidazole or dicyclohexylcarbodiimide. 

The reaction is preferably carried out in an aprotic solvent such as hydrocarbon, 
halohydrocarbon such as dichloromethane or an ether such as tetrahydrofiiran. 

The activated derivatives of the carboxylic acid (II) may be prepared by conventional means. 
A particular suitable activated derivative for use in this reaction is 0-(BenzotriazoM-yl) - 
N,N,N',N'-tetramethyluroniumtetrafluoroborate. 
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Compounds of formula (H)> ma y be prepared by reaction of a cyano derivatives (IV) with a 
acid such as for example concentrated sulfuric acid. The reaction is conveniently carried out 
in a solvent such as acetic acid and heating the reaction mixture up to 1 50° . 

i/ R1 

C0 2 C( r4 ) alkyl 



(IV) 




Compounds of formula (TV) may be prepared by reaction of a compound of formula (V) with 
a compound of formula (VI) , wherein L is a halogen group (i.e bromine). 



,R1 



NC 



MgL 



-C0 2 C( r4 ) alkyl 




io (V) , 

The reaction conveniently takes place in an aprotic solvent such as a hydrocarbon (i.e 
toluene) and at a temperature within the range 0-25°C. 



Compounds of formula (V) may be prepared by reaction of a compounds of formula (VII) 
1 5 with a cyano derivative (VIII). 



Compounds of formulae (VI) (VII) and (VIE) may be prepared with analogous method to 
20 those used for known compounds. Thus compounds of formula (VI) may be prepared 
according to the procedure described by Jones LA et al., J. Organomet. Chem. (1985), 284 
(2), 159-169. 

Compounds of formula(VII) or (VIII) are known compounds or may be prepared according 
to the procedure used for known compounds. 

25 

Examples of suitable nitrogen protecting groups include alkoxycarbonyl e.g. t- 
butoxycarbonyl, benzyloxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2- 
trimethylsilylethoxymethyl. 

30 Protection and deprotection may be effected using conventional techniques such as those 
described in Protective Groups in Organic Synthesis 2 nd Ed." by T.W. Greene and P. G. M. 
Wuts (John Wiley and Sons, 1991) and as described in the examples hereinafter. 




1 1 



Where it is desired to isolate a compound of formula, (I) as a salt, for example a 
pharmaceutically acceptable salt, this may be achieved by reacting the compound of formula 
(I) in the form of the free base with an appropriate amount of suitable acid and in a suitable 
5 solvent such as an alcohol (e.g. ethanol or methanol), an ester (e.g. ethyl acetate) or an ether 
(e.g. diethyl ether, tert-butylmethyl ether or tetrahydrofuran). 



10 In the Intermediates and Examples unless otherwise stated: 

Melting points (m.p.) were determined on a Buchi m.p. apparatus and are uncorrected. 
R.T. or r.t. refer to room temperature. 

Infrared spectra (IR) were measures in chloroform or nujol solutions on a FT-IR 
15 instrument. Proton Magnetic Resonance (NMR) spectra were recorded on Varian 
instruments at 400 or 500 MHz, chemical shifts are reported in ppm (S) using the 
residual solvent line as internal standard. Splitting patterns are designed as s, singlet; 
d, double; t, triple; q, quartet; m, multiplet; b, broad. Mass spectra (MS) were taken on 
a VG Quattro mass spectrometer. Optical rotations were determined at 20°C with a 
20 Jasco DIP360 instrument (1=10 cm, cell volume = 1 mL, X = 589 nm). Flash silica gel 
chromatography was carried out over silica gel 230-400 mesh supplied by Merck AG 
Darmstadt, Germany. T.l.c. refers to thin layer chromatography on 0.25 mm silica gel 
plates (60F-254 Merck) and visualized with UV light. Solutions were dried over 
anhydrous sodium sulphate. 
25 Methylene chloride was redistilled over calcium hydride and tetrahydrofuran was 
redistilled over sodium. 

The following abbreviation are used in the text: AcOEt = ethyl acetate, CH = 
cyclohexane, DCM = methylene chloride, DIPEA = N,N-diisopropylethylamine, 
DMF = N,N'-dimethylformamide, Et20 = diethyl ether, EtOH = ethanol, MeOH = 
30 methanol TEA = triethylamine, THF = tetrahydrofuran. 

Enantiomer 1, enantiomer 2, diastereoisomer 1 , diastereoisomer 2, diastereoisomer 3 or 
diastereoisomer 4 refer to a single enantiomer or a single diasteroisomer respectively, whose 
absolute stereochemistry was not characterised. 

Diastereoisomer A or diastereoisomer B refer to mixture of two diastereoisomers whose 
35 absolute stereochemistry was not characterised . 



Intermediate 1 

Piperidine-l ? 4-dicarboxylic acid Uteri-butyl ester 4-ethyl ester 
40 A solution of di-tert-butyl-dicarbonate (7.07 mg) in anhydrous DCM (20 mL) was added to a 
solution of ethyl isonipecotate (5 mL) in anhydrous DCM (40 mL) previously cooled to 0°C 
under a Nitrogen atmosphere. The solution was stirred at r.t overnight, then it was washed 
with IN hydrochloric acid solution and brine. The organic phase was dried and concentrated 
in vacuo to give the title compound (8 g) as a pale yellow oil. 



10 
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1.6 (m, 2H); 1.42 (s, 9H); 1.25 (t, 3H). 
Intermediate 2 

Hvdroxvniethy l piDeridine-l-c arhoxYlic acid terMmtyl ester 

Lithium aluminium hydride (1M solution in THF -17J--L) - added «* >o^f 
intermediate 1 (8.0 g) in anhydrous THF (80 mL) P rev.ously eooled to 0 C ^^JJ* 
Z w The mixture was stirred at 0°C for 20 minutes, then it was treated with water (0.7 
STST^STS- CO-7 * and water (2 mL, The inorganic salts we, 
ttZft and the organic layer was concentrated * vacuo to give the decompound (7.0 g) 
as a yellow oil. 

T.l.c, CH/AcOEt 1:1, Rf=0.25 (detection wim ninhydrine). 

HMR(CDC1 3 ): 8 (ppm) 4.1 (m, 2H); 3.71 (m, 1H); 3.45 (m, 2H); 2.67 (m, 2H), 1.83 (m, 1H), 
1.65 (m, 2H); 1.44 (s, 9H); 1.15 (m,2H). 



Intermediate 3 

^^rmvl-pi peridine-l-ca rhnxylic acid fert-butyl ester 
20 Method A 



25 



2 2 6^Tehamemylpiperidta-l-yl-oxy (free radical, TEMPO - 0.486 g) and 

diacetate (U.05 g) were added to a sCrmon of mtermedia «^ 

mL) The mixture was stirred at r.t. overnight, then it was washed wrai 

7:3) to give *. JjfesaB* (4-» * - ■ P»° «""■ 



30 IS.— , hydride (,M in toluene - S, m L ) was drop^ mm a sohn™ of 
imermeLte 1 0 g) in anhydtous toiuene (13 -L) * 2 h„L ,uen h 

Nitrogen atmosphere over 30 minutes. The somtron was s«red «_ -7 8 C f 6r2 lm* 
«. qnenohed with a 10% sodium hydroxide so.ut.on (1 -W - - WJ . 

35 allowed to warm to r.t. and the layers were separated. The organic layer was 

sodium hydroxide solution and brine, dried and concemrn.ee m vacuo to g.ve me fide 
compound (0.7 g) as yellow foam. 

t\o- rw/AeOEt 7-3 Rf=0.35 (detection with ninhydrine). 

mPWstTw (a, l«)i 3.98 (m, 2H>; 2.89 (m, 2H); 2,5 (m, Oft 1.85 (m, 
40 2H); 1.57 (m,2H). 



Intermediate 4 
4-(2-Cyano-2-ethQ3 



iineridine-1-carboxvlic acid tort-butyl ester 
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A mixture of intermediates (4.5 g), ethyl cyanoacetate (2.47 mL), ammonium acetate (0.813 
g) and acetic acid (1.27 mL) in anhydrous toluene (90 mL) was heated to 80°C for 3 hours, 
then it was allowed to cool to r..t and washed with water, IN sodium hydroxide solution and 
brine. The organic phase was dried and concentrated in vacuo to a residue, which was 
purified by flash chromatography (from CH to CH/AcOEt 8:2) to give the title compound 

(5.5 g) as a white solid. 

T.l.c: CH/AcOEt 7:3, Rf=0.45 (detection with ninhydrine). 

NMR (d 6 -DMSO): 5 (ppm) 7.6 (d, 1H); 4.24 (q, 2H); 3.96 (bd, 2H); 2.8-2.71 (m, 3H)- 1 61 
(bd,2H); 1.47-1.38(bd,2H);1.39(s,9H);1.25(t,3H). ' ' 
MS (ES/+): m/z=309 [M+H] + . 

Intermediate 5 

4-[2-C y ano-2-ethoxycarbo nyl-l-(4-fluoro-phenyl)-ethvn-piperidine-l-carboxvlic acid 
/erf-butyl ester 

A solution of 4-fluorophenyl magnesium bromide (2M in Et20 - 12.16 mL) in anhydrous 
Et20 (5 mL) was dropped into a solution of intermediate 4 (2.5 g) in anhydrous Et20 (20 
mL) previously heated to reflux under a Nitrogen atmosphere. The mixture was diluted with 
further Et20 (10 mL) and heated to reflux for 30 minutes. The mixture was allowed to warm 
to r.t. and treated with 3N sulfuric acid solution (15 mL). The mixture was stirred at r.t. for 30 
minutes, then AcOEt was added and the layers were separated. The aqueous layer was 
extracted with further AcOEt. The combined organic extracts were washed with a saturated 
sodium hydrogen carbonate and brine, then dried and concentrated in vacuo. The residue was 
purified by flash chromatography (from CH to CH/AcOEt 8:2) to give the title compound 
(2.47 g - diastereoisomeric mixture) as a white foam. 
T.l.c: CH/AcOEt 7:3, Rf=0.38 (detection with ninhydrine). 

NMR (d 6 -DMSO - 80°C): 8 (ppm) 7.32 (dd, 2H); 7.15 (t, 2H); 4.65 (d, 1H); 4.0 (q; 3H); 3.83 
(m, 1H); 3.1 (dd, 1H); 2.76 (m, 1H); 2.63 (m, 1H); 1.95 (m, 1H); 1.87 (m, 1H); 1.38 (s, 9HV 
1.2 (m, 1H); 1.14 (m, 1H); 0.92 (m, 1H). 
MS (ES/+): m/z=405 [M+H] + . 

Intermediate 6 

4-[2-Carboxy-l-(4-fluoro-ph enyl)-ethyn-piperidine-l-carboxyUc acid tert-h uM ester 
Method A 

A mixture of intermediate 5 (2.4 g) in acetic acid (30 mL), cone sulfuric acid (8 mL) and 
water (9 mL) was heated to 140°C for 2.5 hours. The solution was allowed to cool to r.t. and 
dropped into a 2.5M sodium hydroxide solution (300 mL). Then, di-ferf-butyl-dicarbonate 
(1.35 g) was added and the resulting mixture was stirred at r.t overnight. It was cooled to 0°C 
and treated with 3M hydrochloric acid solution until pH=6-7 and then extracted many times 
with AcOEt. The combined organic extracts were washed with brine, dried and concentrated 
in vacuo. The residue was purified by flash chromatography (CH/AcOEt from 1:1 to 2:8) to 
give me title_compound (0.12 g) as a pale yellow foam. 

Method B 
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. , -j i +!rvn c\ s mT ^ was added to a solution of intermediate 9 (90 
A 3M potassium hydroxide solution (1.5 mL) was added to 

mg ) in ethanol (2 mL). The mixture was heated m microwave ^J' b ^r 
for 40 minute, The solution was allowed to cool to r.t, acidified to pH-5 
solution P H3 (citrate-hydrochloric acid buffer solution purchase from Fluka) and extracted 
5 ■ wih XcSm. The organic extract was dried and concentrated in vacuo to give the title 
compound (58 mg) as a white foam. 

fffi of fithium hydroxide monohydrute (1.78 g> in wrter (27 mL) - , te a 
,0 solution of intermediate 12 (3.1 g) in MeOH (100 mL). The rn.xn.re was heated to 80 c to 1 
Lr men it was allowed to cool to r.t, diluted with water and concentmted 
"due was acidified with 3M hyorocWoric acid solution and ^cOEt The 

organic layer was dried and concentrated ft. vacuo to give the rifle compound (2.7 g) as a 

white foam. , . 

15 Tic- CH/AcOEt 1:1, Rf=0.2 (detection with nmhydrme). 

2H). 

20 

^ n . m .,..v.-c.rt,,movni-l-(4- fl uor>phen y 0.e fl .y.l 
„ " 1! : ari J,.«-b«vl ester DIPEA (0.1 16 m L) and CKbenzonrazol-l-yO 

r K^-teZ Suronium teJLrobom te (0.071 g) were added to a sotahon* 

25 fn^mediate 6 (0.06 g) in anhydrous DMF (5 mL) under a Nihogen atmosphere. After *™g 
Z M minutes (3 5-bis-trifluoromethyl-benzyl)-m«hylam.ne hydroehlonde (0.1 g) was 
!dded Z mtxLe was stirred a, ,t for 4 hours, men i, was diluted with AcOE, and washed 
1 a^"m hydrogen carbonate solution and ^ The organic ned 
concentrated ft, vacuo and me residues purified by flaah chromatography (CH/AcOE. 7.3) 

30 'be title compound (0.062 g) as a colourless oil. 

T.U.: CH/AcOEt 1:1, Rf=0.35. 

3.94-3.93 (2d, 2H); 3.3 (m, 1H); 3.01-2.98 (m, 1H); 2 96 (s 3H), 2.81-2.75 (m, 2H), 
35 1.58(m,2H); 1.34(s,9H); 1.27-1.18 (m,2H); 0.99-0.76 (2q,2H). 
MS (ES/+): m/z=591 [M+H] + . 



Intermediates . orrinv „ 1 * tA _ n rt _ n h e „vlVethvll-piperidJne^L- 

4-[2-[(3.5-Pichloro-benzvn-me thYl-carbamo3 

40 carboxvlic aci d tert-butyl ester 

DIPEA (0 116 mL) and 0-(benzotriazol-l^ 

SSLbSL (0.071 g^were added to a solution of J— - jJJ^ 
DMF (5 mL) under a Nitrogen atmosphere. After stirring tor /o minu , v 
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benzyl)-methylamine hydrochloride (0.077 g) was added. The mixture was stirred at r.t. for 4 
hours, then it was diluted with AcOEt and washed with a 5% sodium" hydrogen carbonate 
solution and brine. The organic layer was dried, concentrated in vacuo and the residue was 
purified by flash chromatography (CH/AcOEt 7:3) to give the title compound (0.048 g) as a 
5 colourless oil. ■ — -■ 

T.l.c: CH/AcOEt 1:1, Rf=0.3 1 . 

IR (nujol, cm 1 ): 1688 and 1646 (C=0). 

NMR (d 6 -DMSO): 5 (ppm) 7.43 (s, 1H); 7.22 (dd, 2H); 7.05 (dd, 2H); 6.98 (s, 2H); 4.37 (q, 
2H); 3.9 (2d, 2H); 3.0-2.71 (m, 4H); 2.9 (s, 3H); 1.77-1.59 (m, 2H); 1.34 (s, 9H); 1.345-1 18 
10 (m,2H); 1.02-0.79 (2q,2H). 
MS (ES/+): m/z=523 [M+H] + . 

Intermediate 9 

4-[2-Cyano-l-(4-fluoro-p henyl)-ethvll-piperidine-l-carboxylic acid fert-butvl ester 
15 A mixture of intermediate 5 (0.35 g), sodium chloride (17.5 mg) and water (35 jiL) in 
dimethylsulfoxide (3 mL) was heated to 160°C for 2 hours. The mixture was allowed to cool 
to r.t., diluted with water and extracted with AcOEt. The organic layer was dried and 
concentrated in vacuo. The residue was purified by flash chromatography (from CH to 
CH/AcOEt 7:3) to give the title compound (0.27 g) as a yellow oil. 
20 T.l.c: CH/AcOEt 1:1, Rf=0.61 (detection with ninhydrine), 
IR (nujol, cm 1 ): 2245 (C=N), 1681 (C=0). 

NMR (de-DMSO): 5 (ppm) 7.31 (dd, 2H); 7.16 (dd, 2H); 3.95-2.6 (2m, 4H); 2.9-2.8 (m, 2H); 
2.7 (m, 1H); 1.7 (m, 1H); 1.35 (s, 9H); 1.74-0.99 (m, 2H). 
MS (ES/+): m/z=333 [M+H] + . 

25 

Intermediate 10 

4-(4-Fluoro-benzoyl)-pipe ridine-l-carboxylic acid tert-butyl ester A solution of 
intermediate 3 (126.6 mg) in anhydrous Et20 (2 mL) was dropped into a solution of 4- 
fluorophenyl magnesium bromide (2M in Et20 - 1 mL) in anhydrous Et20 (0.5 mL) 

30 previously cooled to 0°C under a Nitrogen atmosphere. At the end of the addition the mixture 
was allowed to warm to r.t. and stirred at 23°C for 30 minutes. The mixture was quenched 
with a saturated ammonium chloride solution (2 mL). The aqueous layer was further extracted 
with AcOEt. The combined organic extracts were washed with brine, dried and concentrated 
m vacuo to give 4-[(4-fluoro-phenyl)hydroxy-methyl]-piperidine-l-carboxylic acid/ert-butyl 

35 ester (292.3 mg- T.l.c: DCM/AcOEt 9: 1, Rf=0.4). 

This material was dissolved in anhydrous DCM (4 mL) and treated portion-wise with Dess 
Martin periodinane (254.5 mg) under a Nitrogen atmosphere. The brown solution was stirred 
at r.t. for 3 hours, then further Dess Martin periodinane (127.2 mg) was added. The solution 
was diluted with Et20 (16 mL) and poured into a saturated sodium hydrogen solution (16 

40 mL) containing sodium thiosulphate (392 mg). The mixture was stirred for 10 minutes, then 
the phases were separated. The organic layer was washed with a saturated sodium hydrogen 
carbonate solution. The organic layer was dried and concentrated in vacuo to a residue which 
was purified by flash chromatography (CH/AcOEt 8:2) to give the title compound (58 mg) as 
a yellow solid. 
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Tic- DCM/AcOEt 9:1, Rf=0.82 (detection with ninhydrine). 

1 .74-1 .39 (m, 4H); 1.39 (s, 9H). 
5 MS (ES/+): m/z=308 [M+H] + , 330 [M+Na] + . 

Intermediate 11 p j P eridine-l-cai^or ylic acid tert-butyl 
E-4-[2-Ethoxycarbonvl-l-( 4-fluoro-phenYlVvinyl|-piperiaine z . 

10 ^^^^^ 

T^^sphonoacetate (1.33 g) was added to a suspension of senium hydride (60% 
LspTnsion in' mineral oil - 200 mg) in anhydrous THF (7.4 mL) prevaous 
under a Nitrogen atmosphere: The mixture was allowed to warm to ,, and^rred at * C for 
1 5 20 minutes Then, a solution of intermediate 10 (58 mg) in anhydrous THF (7.4 mL) was 
addrrJr^lting solution was heated to reflux for 48 hours. The solute was allowed 
to coo Z , , t diluted with water and extracted with Et2Q. The organic layer was gashed wi* 
l^aTd brine, dried and concentrated in vacuo to a residue, which was punfied by flash 
chromatography (CH/AcOEt 9:1) to give: 
20 intermediate 11a (181.mg) as yellow oil; 
intermediate lib (267 mg) as yellow oil. 
Intermediate 11a; 

T.l.c: CH/AcOEt 7:3, Rf=0.64 (detection with ninhydrine) ( 
NMR (d 6 -DMSO): 5 (ppm): 7.2 (m, 4H); 5.67 (s, 1H); 4.13 (q, 2H); 3.76 (t, 1H), 3.97 2.7 (m, 
25 4H); 1.34 (s, 9H); 1.22 (t, 3H). 

MS (ES/+): m/r=378 [M+H] + , 400 [M+Na] . 
Intermediate lib: 

T)p . rw/AcOEt 7-3 Rf= 0.53 (detection with ninhydrine). 

M^iU ^(m, 4H); 5.83 (d, 1H); 3.87 ( q , 2H); 3.96-2.63 (m, 4H); 3.6 
30 (m, 1H); 1.63-1.17 (m, 4H); 1.36 (s, 9H); 0.97 (t, 3H). 
MS (ES/+): m/z=378 [M+H] + , 400 [M+Na] + . 

^f^L..,. ^ ^ ■rinrH^.-earhoxv.* -cid jg^Hv. 

evolution is observed. Uten, the teaetion mixture was stured at r.t overnrght, then w ater (2 
„L Td a 10% acetie aeid solution we added until dissolution of the maguesmm sa^The 
mh > ° nd ° i. as ;f> „„«. „H=8 5 with 32% ammonium hydroxide solution and extracted 

40 S^C^^ ^l «im water and a saturafcd sodium hydrogen 
^e sota«o„ Ld'and concentrated m vacuo. The .aidue was purified by flash 
X^matogiphy (CH/AcOEt 7:3) to give the rifle^ound (37 mg) aa a yeUow 0.1. 
IR (nujol, cm 1 ): 1739 and 1694 (C-O). 




NMR (d 6 -DMSO): 8 (ppm) 7.08 (t, 2H); 7.2 (dd, 2H); 3.93-3.84 (dd, 2H); 3.41 (s, 3H); 2:84- 
2.61 (q, 4H); 2.8 (m, 1H); 1.73-0.93 (m, 2H); 1.6 (m, 1H); 1.34 (s, 9H); 1.21-0.84 (m, 2H) 
MS (ES/+): m/z=366 [M+H] + . 

5 Intermediate 13 

4-[2-[l-(3,5-Dic hloro-phenyl)-e^ 

piperidine-l -carboxylic acid tert-butyl ester (13a -diastereoisomer A)and ^ 

4-r2-ri-(3,5-Dieh loro-phenyl)-ethyl1-methyl>carbamoyll-l^(4-fluoro-phenyn-ethyl^ 

piperidine-l-carboxylic acid tert-butyl ester ( 13b -diastereoisomer B) 
10 DIPEA (595 nL) and 0-(benzotriazol-l-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate 

(0.563 g) were added to a solution of intermediate 6 (0.4 g) in anhydrous DMF (7 mL) under 

a Nitrogen atmosphere. After stirring for 30 minutes, intermediate 15 (0.256 g) was added. 

The mixture was stirred at r.t overnight, then it was diluted with AcOEt and washed with a 

saturated ammonium chloride solution. The organic layer was dried, concentrated in vacuo 
1 5 and the residue was purified by flash chromatography (CH/AcOEt 7:3) to give: 

intermediate 13a (180 mg) as yellow oil 

intermediate 13b (1 80 mg) as yellow oil. 

Intermediate 13a: 

T.l.c: CH/AcOEt 1:1, Rf=0.37. 
20 NMR (d 6 -DMSO): 8 (ppm) 7.48 (s, 1H); 7.15 (s, 2H); 7.21 (m, 2H); 7.09 (t, 2H); 5.58 (q, 

1H); 4.0-3.8 (dd, 2H); 3.0-2.8 (dd, 2H); 3.0 (m, 1H); 2.8 (s, 3H); 2.6 (m, 1H); 1.8-0.8 (m, 

4H); 1.4-1.2 (d, 3H); 1.34 (s, 9H). 

Intermediate 13b: 

T.l.c: CH/AcOEt 1:1, Rf=0.30. 
25 MS (ES/+): m/z=559 [M+Na] + . 

Intermediate 14 
y^-Pichloroacgtophenone 

A solution of methyl iodide (4 mL) in anhydrous Et20 (40 mL) was dropped into a 
30 suspension of magnesium (1.6 g) in anhydrous Et20 (16 mL) under a Nitrogen atmosphere. 
At the end of the dropping, benzene (120 mL) was added and the Et20 eliminated with a 
Nitrogen flux. Then, a solution of 3,5-dichlorobenzonitrile (4 g) in benzene (48 mL) was 
added and the mixture was heated to reflux for 3 hours. The solution was cooled to 0°C and a 
6N hydrochloric acid solution was added and the mixture was stirred overnight at r.t. Water 
35 and Et20 were added and the layers were separated. The organic phase was washed with a 
saturated sodium hydrogen carbonate solution and brine, dried and concentrated in vacuo. 
The residue was purified by flash chromatography (CH/AcOEt 95:5) to give the title 
compound (2.55 g) as an orange oil. 
T.l.c: CH/AcOEt 8:2, RfM).64. 
40 NMR (CDC1 3 ): 8 (ppm) 7.75 (s, 2H); 7.6 (s, 1H); 2.55 (s, 3H). 



Intermediate 15 

[l~(3,5-DichIoro-phenyl>ethyll-methylamine 
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Methylamine (2M solution in MeOH - 13 mL) was added to a solufcon of intermediate 14 
(500 mg) in MeOH (26 mL) under a Nitrogen atmosphere. The mixture was ^stirred at rX for 
8 then it was cooled to 0«C and sodium borohydride (98 mg) was added^he, ^xture 
was stirred at 0°C for 2 hours, then it was quenched with water and extracted with ^DCM^The 

organic layer was dried and concentrated in vacuo to give the title compound (340 mg) as 

yellow oil. 

T.l.c: CH/AcOEt 1:1, Rf=0.15. 

NMR (CDC1 3 ): 6 (ppm) 7.3 (m, 3H); 3.6 (q, 1H); 2.3 (s, 3H); 1.35 (d, 3H). 
MS (ES/+): m/z=204 [M+H] + . 

Intermediate 16 

l-Qxa-e-axa-spim tl-Sl octane^-cg ^^lir acid fer/-butyl ester 

Sodium hydride (60% suspension in mineral oil - 3.6 g) was added to a solution, of 
Mmlylsulfo xonL iodide (19.8 g) in anhydrous DMSO (200 mL) under a Nitrogen 
atmosphere. The mixture was stirred at r.t for 1 hour, then a so ution o M£* 
butox^carbonylH-piperidone (15 g) in anhydrous DMSO (200 mL) was added^ The mixture 
iTea^ to 60-C fir 1.5 hours. The mixture was diluted with AcOEt (11) and washed wrfh 
wlr and ice. The layers were separated. The aqueous layer ™ f™ ted ™* ^ 
ToEt (500 mL). The combined organic extracts were washed with brine and dn^. After 

concentration in vacuo, the crude was purified using a Biotage column (CH/AcOEt 8.2) to 

give the title compound (14.2 g). 

T.l.c.: CH/AcOEt 7:3, Rf=0.61. 

SSSS* ESS <* 3.4 (m , 2H> ; 2.6, (s, 2H>; L67 <n>, 2H>; ..44 (s, 9H); 
1.42 (m,2H). 

Interm ediate 17 . , , . 

4-P-mnro-4-hvdroxy »»^vl-nioeridine-l-r fl rhoxylic acid ferZ-butyl ester 

3 A^iu^ofhyd^ 

intermediate 16 (10 g) in anhydrous DCM (200 mL) 

Nitrogen atmosphere. After 1.5 hours, further hydrofluoric acd m pyridine (6 mL) was 

Aftefstirring for further 15 minutes, a saturated sodium hydrogen carbonate solution was 
s addled layers were separated and the aqueous phase was extracted three times with 

5 fu^e^ 

in vacuo to a residue which was purified by flash chromatography (^AcO* : 6. 4) togive 
the pure title compound (990 mg) and a fraction of title compound (6 01 g) unpure of 
lidine. Thus, this material was diluted with AcOEt and washed three times wrth a P H3 
40 buffer solution and brine. The organic layer was dried and concentrated z« vacuo to give a 
further amount of title compound (5.12 g). 

ft * 3.79 (■», 2H); 3.43 («. 2H> : 3.0, « »* — 

(m,4H); 1.43 (s,9H). 
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Intermediate 18 

4-Fluoro-4-formyl-piperidine-l-carboxylic acid tert-butyl ester 

Dimethylsulfoxide (3.8 mL) was added to a solution of oxalyl choride (1.7 mL) in anhydrous 
DCM (126 mL) previously cooled to -78°C under a Nitrogen atmosphere. The solution was 
stirred at-78°C for 1 hour, then a solution of intermediate 17 (2.5 g) in anhydrous DCM (36 
mL) was dropped over 1 hour. The mixture was stirred at -78°C for 30 minutes, then TEA 
(7.4 mL) was added. The mixture was allowed to warm to r.t. over 1.5 hours, then it was 
washed with water, 5% sodium hydrogen carbonate solution and brine. The organic layer was 
dried and concentrated in vacuo to a residue which was purified by flash chromatography 
(CH/AcOEt 6:4) to give the title compound (1.7 g>. 

NMR (d 6 -DMSO): 8 (ppm) 9.64 (d, 1H); 3.89-3.78 (m, 4H); 1.82-1.59 (m, 4H); 1.39 (s, 9H). 
MS (ES/+): m/z=232[M+H] + . 

Intermediate 19 

4-(2-Cyan o-2-ethoxycarbonyl-vinyl)-4-nuoro-piperidine-l-carboxylic acid tert-butyl 
ester 

A round bottom flask equipped with a Dean stark apparatus was charged with intermediate 18 
(1.4 g), ethyl cyanoacetate (0.71 mL), ammonium acetate (233.5 mg) and acetic acid (0.35 
mL) in anhydrous toluene (30 mL) under a Nitrogen atmosphere. The mixture was heated to 
95°C for 4 hours, then to 120°C for 30 minutes. The mixture was allowed to cool to r.t. and 
further ethyl cyanoacetate (0.2 mL) was added. The mixture was heated to 120°C for 1 hour, 
then left at 90°C overnight. The reaction mixture was allowed to cool to r.t... diluted with 
AcOEt and washed with water (20 mL), 0.5M sodium hydroxide solution (3 x 20 mL), water 
(20 mL) and brine (30 mL). The organic phase was dried and concentrated in vacuo to a 
residue, which was purified by flash chromatography (CH/AcOEt 8:2) to give the title 
compound (1.33 g). 

Tlx.: CH/AcOEt 7:3, Rf=0.26 (detection with ninhydrine). 

NMR (d 6 -DMSO): 8 (ppm) 7.74 (d, 1H); 4.26 (q, 2H); 3.9 (bs, 2H); 2.98 (m, 2H); 1.99 (m, 
2H); 1.78 (m, 2H); 1.4 (s, 9H); 1.26 (t, 3H). 
MS (ES/+): m/z=327 [M+H] + . 

Intermediate 20 

4-(2-Cyano -2-ethoxycarbonyl)-l-(4-fluoro-phenyl)-4-fluoro-piperidine-l-carboxylic acid 
tert-butyl ester 

4-Fluorophenyl magnesium bromide (1M in THF - 4.6 mL) was dropped into a solution of 
intermediate 19 (500 mg) in anhydrous Et20 (20 mL) over 15 minutes under a Nitrogen 
atmosphere. The mixture was heated to reflux for 40 minutes. The mixture was allowed to 
warm to r.t. and treated with a saturated ammonium chloride solution (15 mL) and water (15 
mL). The mixture was extracted with Et20 (3 x 30 mL). The combined organic extracts were 
washed with a saturated sodium hydrogen carbonate and brine, then dried and concentrated in 
vacuo. The residue was purified by flash chromatography (CH/AcOEt 8:2) to give the title 
compound (520 mg) as a colourless oil. 
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Tic- CH/AcOEt 7:3, Rf=0.26(detection with ninhydrine). 

1H); 3.75 (bm, 1H); 3.64 (dd, 1H); 2.94 (bm, 1H); 2.8 (bm, 1H); 1.64 (td, IB* 1.54 (m, 1H), 
1.44 (m, 1H); 1.36 (s, 9H); 1.03 (t, 3H). 
MS (ES/+): m/z=423 [M+H1 + . 

ggB^ acid .^-buty, 

X^xture of intermediate 20 (500 mg), sodium chloride (20 mg) and wate, ^0OL) £ 
anhydrous dimethylsulfoxide (4 mL) was heated to 150°C for 1.5 hours. The mixture was 
atwed to cool to r,., diluted with AcOEt (30 mL) and washed 1 w*h water and bnne. Tte 
organic layer was dried and concentrated in vacuo. The residue was purified by flash 
chromatography (CH/AcOEt 8:2) to give the title compound (260 mg) as a colourless wax. 
T.l.c: CH/AcOEt 6:4, Rf=0.45(detection with ninhydnne). 
MS (ES/+): m/z=295 [M-tBu] + . 



-4-fluoro-piperidine-l-car boxylic acid tert-butyj 



Intermediate 22 
20 4-(2-Carboxy-l-(4-fluoro-phen 

flL potassium hydroxide solution (3 mL) was added to a solution of intermediat ell £0 
i^t 'abs. EtOH (3 mL). The mixture was heated in microwave (300W 
fof 10+10+10 minutes. The solution was allowed to cool to ,t., acidified to a Pffi 

25 buffer solution (citrate-hydrochloric acid buffer solution purchase from Fluka) and 2N 
2 hXchTo^id solution and extracted with AcOEt (3 x 25 mL). The organ, extract was 
dried and concentrated in vacuo to give the title compound (56 mg) as a whrte sohd. 
T.l.c.: AcOEt 100%, Rf=0-7 (detection with ninhydnne) 

NMR (d 6 -DMSO): 8 ( PP m) 12.05 (bs, 1H); 7.28 (m, 2H); 7.12 (^ 2H); 3.79 (m, 2H), 3.26 
30 (m, 1H); 2.88 (dd, 1H); 2.8 (bm, 2H); 2.67 (dd, 1H); 1.8-1.4 (m, 4H). 
MS (ES/+): m/z=370 [M+H] + , 314 |M-tBu] + . 

^^^^ 
35 pjperidine-l-carboxvlic acid terf-butyl ester 

DIPEA (80 uL) and 0 -(benzotriazol-l-yl^^ 

^Tmg) were added to a solution of intermediate 21 (56 mg) in anhydrous DMF (4 mL) under 
Tm'oZn atmosphere. After stirring for 10 minutes, 3,5-dichloroben«yl^ne 
40 hvdrochloride (40 mg) was added. The mixture was stirred at r.t. overnight, then it was 
40 dC w^wl (f mL) and extracted with AcOEt (20 mL). The aqueous layer was 
exacted with AcOEt (3 x 15 mL). The combined organic extracts were washed with brine, 
S — ated in vacuo and the residue was purified by flash chromatography 
(CH/AcOEt 7:3) to give the title compound (65 mg) as a whitish foam. 
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T.l.c: CH/AcOEt 4:6, Rf=0.5. 

IR(nujol, cm" 1 ): 1688 and 1646 (C=0). 

MS (ES/+): m/z=563 [M+Na] + , 465 [M-tBu-HFf. 



5 



Example 1 



^-(S^-Bis-trifluoromethv l-benzylVS-r^fluoro-phenylVJV-methvlO-piperidin-^vl- 
propionamide 

TFA (0.8 mL) was added to a solution of intermediate 7 (0.06 g) in DCM (1 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the solution 

10 was diluted with further DCM and washed with a saturated potassium carbonate solution and 
brine. The combined organic extracts were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (from AcOEt to AcOEt/MeOH 1:1 and finally to 
AcOEt/MeOH 4:6 containing 2% of cone, ammonium hydroxide solution) to give the title 
compound (0.043 g) as a pale yellow oil. ~ 

15 T.l.c: AcOEt/MeOH 1:1 containing 2% of cone. NH40H, Rf=0.1. 
IR (film, cm" 1 ): 3320 (NH), 1 646 (C=0). 

NMR (d 6 -DMSO): 8 (ppm) 7.95 (s, 1H); 7.7 (s, 2H); 7.17 (s, 2H); 6.98 (dd, 2H); 4.54 (q, 2H); 
2.94 (s, 3H); 2.92-2.71 (m, 5H); 2.4-2.24 (2td, 2H); 1.69-1.43 (m, 2H); 1.2 (db, 1H); 1.04- 
0.75 (2qd, 2H). 
20 MS (ES/+): m/z=491 [M+H] + . 



A r -(3,5-Pichloro-b enzyl)-3-(4-fluoro-phenvl)-jV-methyl-3-piperidin-4-yl-propionamide 
TFA (0.73 mL) was added to a solution of intermediate 8 (0.048 g) in DCM (0.96 mL) under 

25 a Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the solution 
was diluted with further DCM and washed with a saturated potassium carbonate solution and 
brine. The combined organic extracts were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (from AcOEt to AcOEt/MeOH 1:1 and finally to 
AcOEt/MeOH 4:6 containing 2% of cone, ammonium hydroxide solution) to give the title 

30 compound (0.03 1 g) as a pale yellow oil. 

T.l.c: AcOEt/MeOH 1:1 containing 2% of cone NH40H, Rf=0.08. 
IR (film, cm" 1 ): 3320 (NH), 1646 (C=0). 

NMR (dfi-DMSO): 8 (ppm) 7.43 (t, 1H); 7.2 (dd, 2H); 7.04 (dd, 2H); 6.98 (s, 2H); 4.37 (q, 
2H); 2.89 (s, 3H); 2.94-2.7 (m, 5H); 2.4-2.19 (2td, 2H); 1.74-1.15 (m, 3H); 1.04-0.77 (m, 2H). 
35 MS (ES/+): m/z=423 [M+H] + . 

Example 3 

jV-(3,5-Dichloro -benzyl)-3-(4-fluoro-phenyl)-^r-methyl-3-piperidin-4-yl-propionamide 
(3a) (enatiomer 1) and 

40 A r -(3 > 5-Dichloro-benzyn-3- (4-fluoro-phenyl)-jV-methyl-3-piperidin-4-yl-propionamide 
(3b) (enantiomer 2) 

The compound of example 2 (10 mg) was separated into the enantiomers via HPLC (Column: 
Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 70:30; flux=l mL/min; X=225 
nm). Thus, example 3a (3 mg) and example 3b (1.8 mg) were obtained. 



Example 2 
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ChW OTX: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 70:30, 
flux=l mL/min, ^=225 nm, retention time 5.8 minutes. Ratio 3a/3b-100:0. 

5 ChuTlHPIX: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 70:30, 
flux=l mL/min, ^=225 nm, retention time 10.2 minutes. Ratio 3a/3b-0:100. 

S^^iohlnro-phenvl^^ 

10 ^Ml^ was added to a solution of intermediate 13a (0.17 g) in DCM (6 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t for 30 minutes, ^ 
solution was diluted with further DCM and washed with a saturated pota^m ca*onate 
solution. The organic extracts were dried and concentrated ,» « * 

15 compound (136 mg). A part of the residue (64 mg) was purified on SCX cartridge 
Zo'um hyd Jde 0.25 M in MeOH) to give the title compound (60 mg) as a colourless 



NMR (d 6 -DMSO): 8 (ppm) 7.06 (t, 2H); 7.18 (m, 2*7.19 £ 

2.91-2.8 (2m, 2H); 2.91-2.4 (2 m, 2H); 2.8-2.25 (t + m , 2H); 2.64 (s, 3H); 2.6 (m, 1H), 1.67 
20 0.99 (q + d, 2H); 1.2 (s, 3H); 1.2-0.83 (2m, 2H). 
MS (ES/+): m/z=437 [M+H] + . 

^^^hlnrn- phenvlVethyl l-^-^fluoro-phenylV/V-m 

25 TFT^mL' was added to a solution of intermediate 13b (0.17 g) in DCM (6 mL) under a 
Zgen ^sphere. The resulting solution was stirred af r.t. for 30 minutes, then the 
Tolution was diluted with further DCM and washed with a saturated potassium carbon^ 
solution. The organic extracts were dried and concentrated in vacuo to gwe the c r^ttAe 
™ cnmoound fl36 mg). A part of the residue (64 mg) was purified on SCX cartridge 
3 nydroxSe 0.25M in MeOH) to give mefifie^ornp^d (60 mg) as a colourless 

SmR (d.-DMSO): 6 (ppm) 7.42 (s, 1H); 7.03 (t, 2H); 7.2 (dd, 2H);6 85 (s 2H); 5-6 £ m); 
3.0-2.8 (m, 4H); 2.61 (s, 3H); 2.6 (m, 1H); 1.71 (bd, 1H); 1.51-1.0 (2m, 2H); 1.32 (d, 3H), 
35 1.16-0.84- (2m, 2H). 

MS (ES/+): m/z=437 [M+H] + . 

Sp^i.hlnroMihenvl^^^^ 
40 nropionamide (6a^ (diastere oisomer 1) and 
V-^g-Dichloro-^ ^ 
propionamide f6b^ (diaster eoisomer 2) 




The compound of example 4 (35 mg) was separated into the enantiomers via HPLC (Column: 
Chiralpack AD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 80:20; flux=7 mL/min; 
□ D225 nm). Thus, example 6a (16 mg) and example 6b (14 mg) were obtained. 
Example 6a: 

5 Chiral HPLC: Column Chiralpack AD 25cm x 4.6mm, mobile phase n-hexane/EtOH 80:20, 
flux=l mL/min, X=225 nm, retention time 8.9 minutes. Ratio 6a/6b=100:0. 
Example 6b: 

Chiral HPLC: Column Chiralpack AD 25cm x 4.6mm, mobile phase n-hexane/EtOH 80:20,, 
flux=l mL/min, X=225 nm, retention time 10.7 minutes. Ratio 6a/6b=0:100. 

10 

Example 7 

iV-ri-(3^Pichloro-phenyl)-eth^^ 
propionamide (7a) (diastereoisomer 3) and . 
iV-[l-(3,5-Dichloro-phenyl)-e^ 
15 propionamide (7b) (diastereoisomer 4) 

The compound of example 5 (25mg) was separated into the enantiomers via HPLC (Column: 
Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 8:2; flux=l mL/min; DD225 
nm). Thus, example 7a (9 mg) and example 7b (9 mg) were obtained. 
Example 7a: 

20 Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 8:2, 
flux=l mL/min, A^=225 nm, retention time 6.7 minutes. Ratio 7a/7b=100:0. 
Example 7b: 

Chiral HPLC: Column* Chiralcel OD 25cm x. 4.6mm, mobile phase n-hexane/EtOH 8:2, 
flux=l mL/min, k=225 nm, retention time 10.1 minutes. Ratio 7a/7b=0:100. 

25 

Example 8 

, 

jV-[l-(3,5-Dichloro-phenyl)-e^ 

piperidin-4-yll-propionamide (diastereoisomer A) 

A mixture of example 4 (72 mg), DIPEA (1 15 pL) and 2-bromoethyl methyl ether (19 pL) in 
30 acetonitrile (5 mL) was heated to reflux overnight. Water was added and the mixture was 
concentrated in vacuo. The residue was dissolved in AcOEt and washed with a saturated 
ammonium chloride solution. The layers were separated. The organic layer was extracted 
with further AcOEt. The combined organic extracts were dried and concentrated in vacuo to a 
residue which was purified by flash chromatography (DCM/MeOH 9:1) to give the title 
35 compound (57 mg) as a colourless oil. 

NMR (d 6 -DMSO): 8 (ppm) 7.48 (s, 1H); 7.2 (m, 2H); 7.15 (s, 2H); 7.06 (t, 2H); 5.58 (q, 1H); 
3.35 (t, 2H); 3.18 (s, 3H); 2.94-2.86 (2m, 2H); 2.9-2.4 (2 m, 2H); 2.8-2.25 (t + m , 2H); 2.63 
(s, 3H); 2.6 (m, 1H); 2.37 (dd, 2H); 1.85-1.12 (q + 1, 2 H); 1.73-0.97 (2q, 2H); 1.2 (s, 3H);. 
MS (ES/+): m/z=495 [M+H] + . 

40 

Example 9 

Aqi-(3,5-Pichloro-phenyl)-ethy^ 
piperidin-4-yll-propionamide (diastereoisomer B) 
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A mixture of examples (79 mg), DIPEA (126 pL) and 2-bromoethyl methyl ether (20 uL) in 
acetonitrile (5 mL) was heated to reflux overnight. Water was added and the mixture was 
concentrated in vacuo. Hie residue was dissolved in AcOEt and washed with a samrated 
ammonium chloride solution. The layers were separated. The organic layer was extracted 

5 with further AcOEt. The combined organic extracts were dried and wncentratedm vac ^ *° * 
residue, which was purified by flash chromatography (DCM/MeOH 95:5) to give the title 
. compound (35 mg) as a colourless oil. 1 
S^DMSO): 5 (ppm) 7.42 (s, 1H); 7.15 (s, 2H); 7M(t fflft 6^85 (s 2H) ; 5 6 (q Iff), 
3 37 (t, 2H); 3.19 (s, 3H); 3.0-2.8 (m , 6H); 2.61 (s, 3H); 2.41 (bs, 2H); 1.76 (d, Iff), 1.45- 

10 1.21 (2m, 2H); 1.32 (d, 3H); 1.27-0.99 (q, 2H); 1.21 (m, 1H). 
MS (ES/+): m/z=495 [M+H] + . 

llS^loro-ben x Y^^ 

15 A XionTfWA (1 mL) in anhydrous DCM (3 mL) was added to a solution of intennediate 
23 (64 mg) in anhydrous DCM (1 mL) previously cooled to -10°C under a Nitrogen 
atmosphere The resulting solution was stirred at -10'C for 2 hours, then the solution was 
concentrated in vacuo. The residue was diluted with AcOEt/water -d -ashed wrfh a 

20 saturated potassium carbonate solution. The aqueous layer was extracted wilh further AcOEt 
(3 x 20 mL). The combined organic extracts were dried and concentrated vacuo to a 
residue which was purified by flash chromatography (DCM/MeOH 8:2) to give the tide 
compound (40 mg) as a white foam. 

25 SS SS'P^ (, 1* - CH * ™> « ^ a ^f£ 
1H); 4.23 (d, 1H); 3.38 (m, 1H); 2.97 (dd, Iff); 2.94 (s, 3H); 2.86 (dd 1H); 2 74 (m Iff), 
2.66 (m, 1H); 2.63 (m, Iff); 2.54 (m, 1H); 1.78 (m, 1H); 1.47 (m, Iff); 1.4 (m, 1H); 1.34 (m, 
1H). 

30 ^^ih^rp^ben^yll^^^ 

^^o^c^fmt^ - 20 uL) was added to a solution of example 10 
anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere B — 
35 was stirred at 0°C for 15 minutes, then the liquid phase was removed The residue ^ was 
triturated with pentane (2 x 1 mL) and with pentane/E«20 1:1 (1.5 mL) to give thetitle 
compound ( 5 mg) as a white solid. 
MS (ES/+): m/z=441 |M+H-HC1] + . 

40 jj^^loro-be^l^^ 

n roprionamide (12a - enan tiomer 1) and 

proprionamide (12b - e nantiomer 2) 
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The compound of example 10 (32 mg) was separated into the enantiomers via HPLC 
(Column: Chiralcel OD 25cm x 20mm; mobile phase: n-hexane/EtdH 70:30; flux=6.4 
mL/min; X=225 nm). Thus, example 12a (15 mg) and example 12b (14 mg) were obtained. 
Example 12a: 

5 Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5^, mobile phase n-hexane/EtOH 
i 80:20, flux=l mL/min, ?l=225 nm, retention time 8.1 minutes. Ratio 12a/12b=100:0. 
Example 12b: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5m mobile phase n-hexane/EtOH 
80:20, flux=l mL/min, ^=225 nm, retention time 22.4 minutes. Ratio 12a/12b=0:100. 

10 

Example 13 

AK3,5-Dichloro-benzyl)-3-(4^ 
proprionamide hydrochloride 

Hydrochloric acid (1M in Et20 - 38 jitL) was added to a solution of example 12a (15 mg) in 
15 anhydrous Et20 (1.5 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 30 minutes, then it was concentrated in vacuo. The residue 
was triturated with pentane (2x1 mL) and pentane/Et20 1:1 (1.5 mL) to give the title 
compound (1 1 mg) as white solid. 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5\i 9 mobile phase n-hexane/EtOH 
20 80:20, flux=l mL/min, A,=225 nm, retention time 7.96 minutes. 
MS (ES/+): m/z=441 [M+H-HC1] + . 

Example 14 

AK3,5-Dichloro-ben:^l)-3-(4-fluo^ 
25 proprionamide hydrochloride 

Hydrochloric acid (1M in Et20 - 35 |LiL) was added to a solution of example 12b (14 mg) in 
anhydrous Et20 (1.5 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 30 minutes, then it was concentrated in vacuo. The residue 
was triturated with pentane (2 x 1 mL) and pentane/Et20 1:1 (1.5 mL) to give the title 
30 compound (10 mg) as a white solid. 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5jjt, mobile phase n-hexane/EtOH 
80:20, flux=l mL/min, A^=225 nm, retention time 22.2 minutes. 



NMR (d 6 -DMSO): 5 (ppm) 8.39 (bm, 1H); 7.39 (s, 1H); 7.31 (dd, 2H); 7.08 (dd, 2H); 6.92 (s, 
2H); 4.5 (d, 1H); 4.18 (d, 1H); 3.47 (m, 1H); 3.17 (m, 1H); 3.12 (m, 1H); 3.02 (dd, 1H); 2.92 
35 (s, 3H); 2.89 (m, 1H); 2.85 (dd, 1H); 2.82 (m, 1H); 2.06 (m, 1H); 1.75 (m, 1H); 1.65 (m, 2H); 
MS (ES/+): m/z=441 [M+H-HClf. 
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Claims 

1 . A compound of formula (I) 




R s )m 



wherein .'aikoxv trifluoromemylortrifluoromethoxy; 

!oaSns at leas, one he.eroa.om seleeKd from oxygen, sulphor or nmogen and ft. 6- 
ZZL ...eroary. gmup eon,ains from , .o 3 mmogeo a»ms ™^* e % 4 - « \ 

1 Teh ™y beTelne oTdiLen., ae.ee.ed from (CH^. therein p is zero or an .meger 
from 1 to 4 and is selected from: 

halogen, 

Cj^alkoxy, 
20 C^alkyl, 

C3.7cycloalkyl, 

hydroxy, 

cyano, 

nitro, 

25 trifluoromethyl, 
carboxy, 
NHCCi.4 alkyl), 
N (C !_ 4 alkyl)2 
NH(C 3 .7 cycloalkyl), 

to the carbon atom shown as * via a carbon atom; 

X r^CS^sSydrogen, Cm *. - * "gemer * ^ rep-eaen* 

" R^P^lnommemy., CM aM, CM ancoxy, .riflooromemoxy or halogen; 
L is a single or a double bond; 
n is an integer from 1 to 3; 
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m is zero or an integer from 1 to 3; 

and pharmaceutical acceptable salts and solvates thereof. 

2. A compound selected from: 

N-(3,5-dichlorobenzyl)-2-[4-(4^^ 

N-(3,5-dichlorobenzyl)-2-[3-fluoro- 

4-(4-fluorophenyl)-piperidine-4-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)- 
methylamide; . 

4-(4-chlorophenyl)-piperidine-4-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)- 
methylamide; 

4-(4-fluorophenyl)-piperidine-4-carboxylic acid, (3,5-dichloro-benzyl)-methylamide; 
N-(3,5-Bis-t^ 

acetamide; ( 

AH3»5-Bis-1rifluoromethyl-benzyl)0-(4-fl^^ 

propionamide; 

iV^3,5-DichlorcHbenzyl>3-(4-fluo^ 

iV^[H3,5-Dichloro-phenyl)-ethyl]0-^ 

propionamide; 

7V^[l-(3,5-Dichloro-plymyl>e^^^ 
piperidin-4-yl]-propionamide; 

AK3,5-Dichloro-ben2yl)-3<4-fluoro 
proprionamide; 

and enantiomers, diastereiosomers, pharmaceutical^ acceptable salts(e.g. hydrochloride) and 
solvates thereof. 

3. A compound as claimed in claim 1 or 2 for use in therapy. 

4. The use of a compound as claimed in claim 1 or 2 in the preparation of a medicament 
for use in the treatment of conditions mediated by tachykinins (including substance P and 
other neurokinins) and/or by selective inhibition of the serotonin reuptake transporter protein. 

5. The use of a compound as claimed in claim 1 or 2 in the treatment of 
conditions mediated by tachykinins (including substance P and other neurokinins) and/or by 
selective inhibition of the serotonin reuptake transporter protein. 

6. A pharmaceutical composition comprising a compound as claimed in claim 1 
or 2 in admixture with one or more pharmaceutically acceptable carriers or excipients. 



7. A method for the treatment of a mammal, including man, in particular in the 

treatment of conditions mediated by tachykinins, including substance P and other neurokinins 
and/or by selective inhibition of the serotonin reuptake transporter protein. 
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comprising administration of an effective amount of a compound of formula (I) as claimed in 
claim 1 or 2. 

8 a process for the preparation of a compound as claimed in claim 1 or 2, 

which comprises reacting an activated derivative of the carboxylic acid of formula (H), 
wherein Ri is a group as defined in claim 1 or a protecting group thereof, with amine (HI) 
.R1 





!R 5 )m 



(in) 



10 

followed where necessary or desired by one or more of the following steps 

i) removal of any protecting group; 

ii) isolation of the compound as a salt or a solvate thereof; 

iii) separation of a compound of formula(I) or derivative thereof 
15 enantiomers thereof. 
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Abstract 

The present invention relates to heterocyclic derivatives of formula (I) 




a) 

i. 

wherein 

R represents halogen, C1.4 alkyl, Cj_4 alkoxy, trifluoromethyl or trifluoromethoxy; 
Rj represents a 5 or 6 membered heteroaryl group, in which the 5-membered heteroaryl group 
contains at least one heteroatom selected from oxygen, sulphur or nitrogen and the 6- 
membered heteroaryl jgroup contains from 1 to 3 nitrogen atoms, or R\ represents a 4, 5 or 6 
membered heterocyclic group, wherein saids 5 or 6 membered heteroaryl or the 4, 5 or 6 
membered heterocyclic group may optionally be substituted by one to four substituents, 
which may be the same or different, selected from (CH2) p R6, wherein p is zero or an integer 
from 1 to 4 and Rg is selected 'from: 

halogen, 

C^alkoxy, 

C^alkyl, 

C3_7cycloalkyl, 

hydroxy, 

cyano, 

nitro, 

trifluoromethyl, 

carboxy, 

NH(C!_4 alkyl), 

N(C M alkyl) 2 

NH(C 3 _ 7 cycloalkyl), 

N(C j. 4 alkyl)(C 3 . 7 cycloalkyl); 
provided that saids 5 or 6 membered heteroaryl or 4, 5 or 6 membered heterocyclic are linked 
to the carbon atom shown as * via a carbon atom; 
R2 represents hydrogen, or Cj^j alkyl ; 

R3 and R4 independently represent hydrogen, Cj_4 alkyl or R 3 together with R4 represents 
C3.7 cycloalkyl; 

R5 represents trifluoromethyl, Cj_4 alkyl, Ci_4 alkoxy, trifluoromethoxy or halogen; 
L is a single or a double bond; 
n is an integer from 1 to 3; 
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^^T^Lt of condition mediated by tachykinins and/or by .nhtbttton 
of serotonin reuptake transporter protein. 



